Fetal striatal cell suspensions were grafted stereotaxically into the infarcted striatum of rats, and c-cz.nstruction of striatcpallidal GABA transmission and behavior ,;'re investigated.
INTRODUCTION
Fetal striatal cell suspensions were grafted stereotaxically into the infarcted striatum of rats, and c-cz.nstruction of striatcpallidal GABA transmission and behavior ,;'re investigated.
Occlusion of the middle cerebral artery (MCA) for one hour induced ischemic infarcts mainly in the lateral striatum, as detected by magnetic resonance imaging (MRI) and histology. Ischemic rats had deficits in the performance of a passive avoidance task, both acquisition and retention, but no changes in general circadian actograms. In these animals pallidal GABA, detected by microdialysis, decreased to about half of control levels. There were suggestions of an improvement in passive avoidance performance in the grafted animals. Pallidal GABA concentrations recovered almost to control levels, and were increased by infusions of the GABA uptake blocker nipecotic acid.
These data indicate that neural transplantation is a promising approach to improve the deficits in chemical transmission and behavior following ischemic infarcts in rat striatum. 
MRI
One and a half months after the ischemia the location and the extent of the infarcts due to the ischemia were detected noninvasively by MRI (Hitachi) (Fig. 1) . Under pentobarbital anesthesia the head of the rat was fixed in a 5 cm coil which was set at the center of the magnetic core (static magnetic field, 2.1 tesla). Spin A. Under halothane anesthesia a plug with nylon surgical thread was inserted from the right external carotid artery (eca) to the circle of Willis and set at the origin of the right MCA for one hour. eca, common carotid artery. B. 2 months after the ischemia, fetal striatal cells were grafted into the infarcted striatum in 6 different sites: 3 using vertical and the other 3 using oblique coordinates.
RESULTS

General behavior and actograms
When the halothane anesthesia was cut off, rats showed left hemiparesis and turned to the left during the occlusion of the right MCA. However, hemiparesis disappeared in a few days and thereafter no apparent disturbances were observed VOLUME 4, NO. 2, 1993 in freely moving animals. Some ischemic rats showed slightly increased motor activity at night, and some showed decreased activity, but overall there were no significant variations in the circadian actograrns (Fig. 3) . consecutive days. L, 0500-1700; D, 1700-0500. Rat #5 showed a slightly increased activity at night, but the majority showed no significant variations in circadian actograms after the ischemia. Rats #4 and 8 showed no apparent circadian rhythm.
Estimation of the infarcts by MRI
The location and the size of the infarcts were detected noninvasively by MRI before transplantation. Fig. 4 3.6 prnol/30 lxl, which represented about a 4-fold increase above basal levels. The absolute amount VOLUME 4, NO. 2, 1993 of increase in grafted rats was significantly greater than that seen in the ischemic rats (p<0.05, MannWhitney U-test) (Fig. 6 ).
in the majority of the animals, the infarcts were localized in the lateral striatum and adjacent cortex (Fig. 7A) . The hippocampus remained intact. In all rats the grafts survived but their sizes and locations were variable. In most cases grafts survived in the lateral striatum and adjacent cortex (Fig. 7B) pmol/30 lxl, respectively. **, p<0.01 between control and ischemic groups; *, p<0.05 between grafted and ischemic groups (Mann-Whitney Utest). 
Histology
The size and the extent of the ischemic infarcts were variable. The largest extended over the whole striatum, pallidum and adjacent cortex. However,
DISCUSSION
In the present study, we first made a transient occlusion in the MCA to induce infarcts in the striatum. Behavioral and biochemical deficits were assessed, and the possibility of reconstruction by neural grafting was investigated.
By one hour after intraluminal occlusion of the MCA, ischemic infarcts were induced /7,10/.
Although the procedure was controlled as carefully as possible, there was considerable variation in the size and location of the infarcts. In the majority of animals the infarcts were located in the lateral part of the striatum and the adjacent cortex, and the hippocampus remained intact. The difference in the size and location of the infarcts may be due to the differences in the fit of the plug to the vessel, the extent of vascular collaterals, the sensitivity to ischemia, or other factors.
During ischemia all rats exhibited contralateral hemiparesis and rotation, but these disappeared within a period of days after recirculation. If the MCA is occluded permanently, severe motor disturbances appear and never spontaneously recover. In a preliminary study, the survival of rats after permanent ischemia was poor.
Although However, a final conclusion should be postponed as the number in the sample was small.
When the lateral half of the striatum is lesioned, the inputs from the cortex as well as the outputs to the pallidum and other structures are disturbed/12/. When the lateral cortex adjacent to the striatum is further damaged by the ischemic infarct, some portions of the corticostriatal pathway could be destroyed. This may be the basis of the poor performance in the passive avoidance task observed in the present study.
The size of the graft mass grown in the striatum was also variable. To obtain data for better matching the size of the graft (the number of cells transplanted) with the degree of striatal damage in future experiments, the extent and location of the infarct were determined noninvasively by MRI before grafting.
After the ischemic infarct, the pallidal GABA level decreased to about half that of controls/11/. GABA recovered to nearly control levels following transplantation, and was further increased by treatment with nipecotic acid, a GABA uptake blocker /5/, in the perfusion medium. The basal level of GABA and the level after treatment with nipecotic acid were significantly greater in grafted rats than in ischernic rats. It is possible that functional GABAergic transmission was partially restored, since the release and uptake of GABA could be manipulated by a pharmacological challenge.
The striatal histological image, patchy organization of cells and bundles, was not found in the grafts, suggesting that the interconnection between the host and the graft was not complete /6/. Further analyses using other tracing methods are necessary to better understand their connection /18,21/.
In summary, fetal striatal cell grafts into the infarcted striaturn of the rat partially improved pallidal GABA release and may have facilitated the improvement of deficits in a passive avoidance task. Neural grafting might be a useful approach in the treatment of ischemic infarcts.
